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MONITORING AND EVALUATION PROJECT REPORT 
 
Preface 
 
The monitoring and evaluation objectives and tasks have been developed 
through a joint process between the co-managers, Yakama Nation (YN, Lead 
Agency) and Washington Department of Fish and Wildlife (WDFW).  The 
Science/Technical Advisory Committee (STAC), which consists of core 
members from the co-managers, employs the services of a work committee of 
scientists, the Monitoring Implementation Planning Team (MIPT) to develop 
the Monitoring and Evaluation (M&E) Plan. 
 
The process employed by STAC to verify these designated activities and the 
timing of their implementation involved the utilization of the following 
principles: 
 

1. YKFP monitoring should evaluate the success (or lack of it) of 
project supplementation efforts and its impacts, including juvenile 
post release survival, natural production and reproductive success, 
ecological interactions, and genetics; 

2. YKFP monitoring should be comprehensive and, 
3. YKFP monitoring should be done in such a way that results are of 

use to salmon production efforts throughout and Columbia basin and 
the region. 

 
Utilizing these principles, STAC and MIPT developed this M&E action plan in 
three phases.  The first phase was primarily conceptual.  STAC and MIPT 
defined critical issues and problems and identified associated response 
variables.  The second phase was quantitative, which determined the scale and 
size of an effective monitoring effort.  A critical element of the quantitative 
phase was an assessment of the precision with which response variables can be 
measured, the probability of detecting real impacts and the sample sizes 
required for a given level of statistical precision and power.  The third phase is 
logistical.  The feasibility of monitoring measures was evaluated as to 
practicality and cost.  The Policy Group has determined that the M&E 
activities covered by this agreement are necessary, effective and cost-efficient. 
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Introduction 
 
The FY2002 monitoring and evaluation program for the YKFP was organized 
into four categories- Natural Production (tasks 1.a - 1.y), Harvest (task 2.b), 
Genetics (tasks 3.a – 3.c) and Ecological Interactions (tasks 4.a – 4.f).  This 
annual report specifically discusses tasks directly conducted by the Yakama 
Nation.  Those tasks that are conducted directly by the Washington State 
Department of Fish and Wildlife cite the written report where a complete 
discussion of that task can be found.  IntStats provides the biometrical support 
for the YKFP and IntStats’ written reports for tasks 1.e, 1.f., 1.g and 4.c are 
included in full as appendices to this report. 
 
Special acknowledgement and recognition is owed to all of the dedicated YKFP 
personnel who are working on various tasks.  The referenced accomplishments 
and achievements are a direct result of their dedication and desire to seek 
positive results for the betterment of the resource.  The readers of this report 
are requested to pay special attention to the Personnel Acknowledgements.   
Also, these achievements are attainable because of the efficient and essential 
administrative support received from all of the office and administrative 
support personnel for the YKFP.    
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NATURAL PRODUCTION    
 
Overall Objective:  Develop methods of detecting indices of increasing 
natural production, as well as methods of detecting a realized increase in natural 
production, with specified statistical power. 
 

Task 1.a Modeling          
            
Rationale:  To design complementary supplementation/habitat enhancement 
programs for targeted stocks with computer models incorporating empirical 
estimates of life-stage-specific survival and habitat quality & quantity. 
 
Methods:  To diagnose the fundamental environmental factors limiting natural 
production, and to estimate the relative improvements in production that 
would result from a combination of habitat enhancement and supplementation 
using the “Ecosystem Diagnosis and Treatment” (EDT) model.  A brief 
description of the EDT model can be found on the Mobrand Biometrics 
Incorporated (MBI) website at www.mbi.com.  
 
Progress:  
Yakima 
The baseline and diagnostic reports were completed for upper Yakima and 
Naches spring chinook; lower Yakima and Marion Drain fall chinook; upper 
Yakima, Naches, Toppenish and Satus summer steelhead; and upper Yakima 
and Naches coho.  The baseline report consists of abundance, productivity and 
diversity index values for specific geographic areas for each species.  The 
baseline report includes output for both current and historic conditions.   
 
Baseline reports for each species/subbasin are presented in Tables 1-9.  The 
diagnostic reports for purposes of this report have been expressed in terms of 
Tornado charts (Figures 1-10), which depict the top restoration and 
preservation reaches in terms of abundance, productivity and diversity index 
for each species/spawning aggregate previously mentioned for the baseline 
reports.  Restoration is defined in the EDT model as the difference between 
historic and current conditions for abundance, productivity and diversity index.  
Clearly in many cases it is not feasible to restore reach conditions completely 
back to historic conditions.  Nevertheless, the restoration potential value 
provides a place to start when assessing which reaches may provide the best 
restoration opportunities.  Obviously the next step is to assess realistically the 
ability to restore a specific reach given existing physical limitations (e.g. 
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freeways, roads, dikes, floodplain development) and community values.  
Preservation is defined as the relative importance a specific reach is to the 
overall abundance, productivity and diversity index for a particular 
species/spawning aggregate.  A detailed reach level analysis depicting affected 
(or non affected) Level 3 attributes and specific salmonid life stages is 
presented in the EXCEL Report 2 Viewer files for each species/spawning 
aggregate.  Because of their large size (output of one page per reach) these files 
have been posted to the YKFP website under Technical Reports and 
Publications at ykfp@yakama.com for readers interested in obtaining reach 
specific information on habitat conditions, etc. 
 
Further calibration of the summer steelhead and coho models is warranted 
based on the initial baseline model runs complete.  It was recognized two years 
ago that the EDT model over predicted the upper Yakima steelhead population 
abundance based on the available habitat.  It was hypothesized that this was a 
consequence of past operational procedures at Roza Dam that resulted in the 
resident form of O mykiss to expand and eventually hold a competitive 
advantage over the anadromous form.  A mathematical analog has been 
developed to correct for this biological interaction, but needs further 
refinement so that all four populations are calibrated in relative terms in 
proportions similar to those currently observed in the Yakima Basin.  The coho 
EDT model may currently predict low numbers of adults.  Because coho are 
currently being reintroduced into historic subbasins using a non-indigenous 
stock it’s difficult to use current adult return rates as good means to calibrate 
the model since this population has not reach equilibrium in terms of 
geographic distribution and population size.  We will be reviewing the habitat 
EDT Level 2 attributes for accuracy for the major floodplain reaches (most 
important for coho) before accepting current EDT model outputs parameters 
for coho. 
 
With completion of the initial baseline and diagnostic EDT model runs for the 
key salmonid species attention in FY03 will focus on application of the model 
to assess specific habitat restoration projects (or scenarios in the EDT 
vernacular).  Work will also focus on reviewing and upgrading Level 2 
attributes for the Wilson-Nanuem watershed, which is the focus of current 
habitat assessment surveys and removal of passage barriers.  
 
In FY2002 CWU was contracted to develop a biophysical classification scheme 
and measurement protocols designed to increase the precision of selected Level 
2 attributes EDT model (see Appendix A for a complete discussion).        
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Table 1.  Summary of upper Yakima basin spring chinook performance (by diagnostic area) in terms of equilibrium abundance, 
productivity and life history diversity for current and historical conditions. 

Baseline Performance Analysis, Upper Yakima Spring Chinook

Smolts at 
Prosser

Adults at 
Prosser

Adults on 
Spawning 
Grounds

Smolts per 
Spawner (at 
Prosser)

Adult Returns 
per Spawner 
(at Prosser)

Adult Returns per 
Spawner (on Spawning 
Grounds)

Upper Yakima Tributaries (Cle Elum R and 
Taneum, Swauk, Manastash, Big and Little 
Creeks) 21,576 761 485 3.5% 166 6.0 5 13.0%
Upper Yakima Mainstem, Wilson Cr to 
Keechelus Dam 53,244 1,920 1,436 3.6% 120 4.4 3.5 96.0%
Upper Yakima Mainstem, Ahtanum Cr to 
Wilson Cr 32,557 1,095 680 3.4% 98 3.4 2.2 37.0%
Teanaway Watershed 2,985 100 46 3.4% 73 2.4 1.4 4.0%
Wilson/Naneum Watershed 1,964 66 32 3.4% 78 2.6 1.8 2.0%
Ahtanum/Wide Hollow Watershed 3,866 138 60 3.6% 76 2.8 1.4 1.0%
Wenas Creek Watershed 0 0 0 N.A. 0 0.0 0 0.0%

Smolts at 
Prosser

Adults at 
Prosser

Adults on 
Spawning 
Grounds

Smolts per 
Spawner (at 
Prosser)

Adult Returns 
per Spawner 
(at Prosser)

Adult Returns per 
Spawner (on Spawning 
Grounds)

Upper Yakima Tributaries (Cle Elum R and 
Taneum, Swauk, Manastash, Big and Little 
Creeks) 239,072 26,096 20,064 10.9% 303 34.0 30 100%
Upper Yakima Mianstem, Wilson Cr to 
Keechelus Dam 285,528 31,425 27,801 11.0% 344 39.0 35 100%
Upper Yakima Mainstem, Ahtanum Cr to 
Wilson Cr 298,657 30,564 25,565 10.2% 366 39.0 35 100%
Teanaway Watershed 138,696 15,196 12,520 11.0% 326 37.0 34 99%
Wilson/Naneum Watershed 64,858 7,051 4,856 10.9% 208 23.0 20 100%
Ahtanum/Wide Hollow Watershed 169,798 17,581 13,491 10.4% 248 26.0 24 100%
Wenas Creek Watershed 42,854 4,259 3,170 9.9% 225 24.0 22 100%

CURRENT CONDITIONS

Diagnostic Area

Equilibrium Abundance
Smolt-to-adult Survival 
(at Prosser Dam)

Productivity
Life History 
Diversity

HISTORICAL/NORMATIVE CONDITIONS

Diagnostic Area

Equilibrium Abundance
Smolt-to-adult Survival 
(at Prosser Dam)

Productivity
Life History 
Diversity

 



 6 

Degradation Restoration Degradation Restoration Degradation Restoration

Yakima Ahtanum to Naches 3 4
Yakima Roza Dam to Wilson Cr 5 3
Yakima Manastash to Taneum 1 9
Columbia above Estuary 10 1
Yakima Wilson to Manastash 5 6
Yakima Naches to Roza Dam 8 4
Yakima Cle Elum to Easton Dam 2 12
Yakima Easton Dam to Keechelus Dam 5 15
Columbia Estuary 14 7
Yakima above storage dams 16 7
Yakima Teanaway to Cle Elum 8 17
Yakima Taneum to Teanaway 4 22
Teanaway drainge above forks 18 11
Teanaway drainge below forks 27 2
Yakima SSide Dam to Ahtanum Cr 17 16
Cle Elum R below Cle Elum Dam 11 24
Taneum Drainage 15 20
Wilson Drainage 21 14
Yakima Toppenish to Sunnyside Dam 12 24
Yakima Prosser Dam to Satus 19 18
Manastash drainge 26 12
 Ahtanum Amer Fruit Br to Upper WIP 31 10
Yakima Satus to Toppenish 13 29
Lower Ahtanum & Wide Hollow 24 19
Ahtanum drainage above WIP 23 26
Yakima delta to Horn Dam 20 30
Wenas Cr Drainage 32 20
Yakima Horn Dam to Benton 24 28
Yakima Chandler Bypass Reach 22 31
Big Cr Drainage 33 23
Swauk Drainage 30 27
Yakima Benton to Powerplant 28 32
Yakima delta 29 33
Coastal Zone 33 34
Offshore Marine 33 34

Percentage change Percentage change Percentage change

Upper Yakima Spring Chinook

Relative Importance Of Geographic Areas For Protection and Restoration Measures

Geographic Area
Protection benefit Restoration benefit Change in Abundance with Change in Productivity with Change in Diversity Index with

Category/rank Category/rank

-75% 0% +75% -75% 0% +75% -75% 0% +75%

 

Figure 1.  Summary of the relative importance of habitat (geographic area) restoration 
and preservation to spring chinook in the upper Yakima basin. 
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Table 2.  Summary of Naches basin spring chinook performance (by diagnostic area) in terms of equilibrium abundance, productivity 
and life history diversity for current and historical conditions. 

Baseline Performance Analysis, Naches Drainage Spring Chinook

Smolts at 
Prosser

Adults at 
Prosser

Adults on 
Spawning 
Grounds

Smolts per 
Spawner (at 
Prosser)

Adult Returns 
per Spawner 
(at Prosser)

Adult Returns per 
Spawner (on 
Spawning Grounds)

American River and tributaries 12,091 335 303 2.8% 168 4.9 4.5 67.0%
Bumping River, below Bumping Dam 4,719 161 112 3.4% 115 4.0 2.9 81.0%
Bumping River, above Bumping Dam 0 0 0 N.A. 0 0.0 0 0.0%
Little Naches River and tributaries 11,579 357 264 3.1% 160 5.1 4.4 74.0%
Rattlesnake Creek and tributaries 5,248 166 127 3.2% 118 3.9 3.1 83.0%
Tieton River and tributaries below Rimrock Dam 0 0 0 N.A. 0 0.0 0 0.0%
Tieton River and tributaries above Rimrock Dam 0 0 0 N.A. 0 0.0 0 0.0%
Cowiche Creek and tributaries 211 8 5 3.8% 46 1.8 1.2 1.0%
Naches River mainstem below Tieton confluence 11,527 312 144 2.7% 142 4.5 2.1 24.0%
Naches River mainstem above Tieton confluence 15,617 494 328 3.2% 106 3.5 2.4 86.0%

Smolts at 
Prosser

Adults at 
Prosser

Adults on 
Spawning 
Grounds

Smolts per 
Spawner (at 
Prosser)

Adult Returns 
per Spawner 
(at Prosser)

Adult Returns per 
Spawner (on 
Spawning Grounds)

American River and tributaries 81,106 7,031 5,898 8.7% 448 41.2 38.9 95%
Bumping River, below Bumping Dam 51,976 5,260 4,491 10.1% 427 43.7 39.7 100%
Bumping River, above Bumping Dam 12,357 1,005 786 8.1% 399 37.4 34.4 100%
Little Naches River and tributaries 85,826 8,629 6,863 10.1% 469 47.7 43.5 100%
Rattlesnake Creek and tributaries 42,992 4,276 3,388 9.9% 396 39.8 35.8 100%
Tieton River and tributaries below Rimrock Dam 76,970 7,620 6,183 9.9% 404 40.6 35.2 100%
Tieton River and tributaries above Rimrock Dam 109,504 10,927 8,235 10.0% 342 34.8 32.2 100%
Cowiche Creek and tributaries 51,111 4,024 2,953 7.9% 469 44.5 39.6 100%
Naches River mainstem below Tieton confluence 146,932 12,129 10,507 8.3% 550 53.4 48.4 100%
Naches River mainstem above Tieton confluence 141,753 13,891 10,837 9.8% 479 48.4 44.7 100%

CURRENT CONDITIONS

Diagnostic Area

Equilibrium Abundance
Smolt-to-adult 
Survival (at Prosser 
Dam)

Productivity

Life History 
Diversity

HISTORICAL/NORMATIVE CONDITIONS

Diagnostic Area

Equilibrium Abundance
Smolt-to-adult 
Survival (at Prosser 
Dam)

Productivity

Life History 
Diversity
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Degradation Restoration Degradation Restoration Degradation Restoration
Naches Cowiche to Tieton A 3 A 2
Columbia above Estuary B 7 A 1

Naches Nile to L Naches/Bumping A 1 B 10
Bumping below Bumping Dam B 7 B 7

Yakima Toppenish to Sunnyside Dam A 4 B 12
L. Naches mouth to Salmon Falls B 9 B 8

Naches Tieton to Rattlesnake B 9 B 10
Yakima SSide Dam to Ahtanum Cr C 14 B 5

L. Naches above Salmon Falls B 6 C 15
Columbia Estuary D 16 B 6

Yakima Ahtanum to Naches B 5 C 17
American R. and tribs A 1 D 22

Tieton below Rimrock Dam D 22 B 3
Naches mouth to Cowiche C 13 C 13

Rattlesnake Drainage B 9 C 18
Naches Rattlesnake to Nile C 12 C 16

Tieton drainage above Rimrock Dam E 25 B 4
Yakima Prosser Dam to Satus D 17 C 14

Cowiche Drainage E 24 B 8
Yakima Satus to Toppenish C 15 D 21
Yakima Horn Dam to Benton D 20 D 19

Yakima delta to Horn Dam D 18 E 23
Yakima Chandler Bypass Reach D 18 E 24
Bumping above Bumping Dam E 25 D 19
Yakima Benton to Powerplant D 20 E 25

Yakima delta E 23 E 26
Coastal Zone E 25 E 27

Offshore Marine E 25 E 27

Percentage change Percentage change Percentage change

Naches River Drainage Spring Chinook (including the American River stock)

Relative Importance Of Geographic Areas For Protection and Restoration Measures

Geographic Area
Protection Restoration Change in Abundance with Change in Productivity with Change in Diversity Index with

Category/rank Category/rank

-75% 0% +75% -75% 0% +75% -75% 0% +75%

 

Figure 2.  Summary of the relative importance of habitat (geographic area) restoration and preservation to spring chinook in the 
Naches basin. 

 
























































































































































































































































































































































































































































































































